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Abstract
We report a case of arrhythmic storm in a patient with recent vaginal insertion of a device with release of levonorgestrel (synthetic progestin). A woman
of 60 years was hospitalized for runs of monomorphic sustained ventricular
tachycardia. She received a vaginal device levonorgestrel-releasing 2 days before admission. No history of associated cardiovascular or thyroid disease or
risk factors was reported. Laboratory parameters as well as ECG and echocardiogram were normal. After 48 hours from removal of the vaginal device, the
patient was asymptomatic and showed only single ectopic beats, sometimes in
pairs. The subsequent coronary angiography, electrophysiological study and
cardiac magnetic resonance resulted negative.
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1. Introduction
The effect of sexual hormones on cardiovascular health is becoming a topic of
interest among researchers, who are beginning to realize that the actions of synthetic progestin on heart function are dramatically different from those of natu-

DOI: 10.4236/ojog.2018.84037 Apr. 13, 2018

338

Open Journal of Obstetrics and Gynecology

S. Fasullo et al.

ral progesterone. In addition, women have slower cardiac repolarization than
men, which manifests itself as longer heart rate corrected QT intervals (QTc) on
the electrocardiogram (ECG) [1]. This sex difference is apparent only after puberty [2]. Furthermore, women are more prone than men to develop torsades de
pointes (TdP) ventricular arrhythmias after administration of drugs prolonging
cardiac repolarization (e.g., antiarrhythmic drugs, terfenadine, erythromycin,
etc.) [3] [4] [5]. These findings suggest a role for sex hormones in the response
to drugs that alter cardiac repolarization, and animal studies have demonstrated
that sexhormones can alter potassium channel expression, ion currents, cardiac
repolarization, and QT response to drugs [6] [7] [8] [9].

2. Case Report
We report a case of arrhythmic storm in a patient with recent vaginal insertion
device with release of levonorgestrel (synthetic progestin). A 60 years-old woman went to the first aid of “G.F. Ingrassia Hospital, Palermo” due to heavy palpitations and general malaise. The ECG performed at the emergency department
showed a run of monomorphic sustained ventricular tachycardia (VT), then
during monitoring intermittent repeated VT storms with spontaneous cessation
were evidenced. For this reason she was immediately hospitalized at the local intensive care cardiology unit (ICCU). The patient, in the course of anamnestic
survey, reported that she was subjected to intervention by the application device
vaginal the day before. She was not receiving other drugs, and no history of associated cardiovascular, thyroid or other disease was reported. In addition, no
risk factor was present.
At the entry into the ICCU the patient presented palpitations and dizziness
and these symptoms were concomitant with the presence of paroxysmal runs of
sustained VT, sometimes with polymorphic characteristic. On admission the patient was haemodynamically stable with blood pressure 110/60 mmHg, normal
oxygen saturation (94%) in air room, and with normal values at the arterial
blood gas evaluation (pH 7.45; PO2 95 mmHg, PCO2 39 mmHg, HCO3 24.2
mmol/l). In addition, plasma samples were also obtained to check laboratory
parameters, which resulted in the normal range, especially ions such as Na+, K+,
Cl−, Mg2+, Ca2+. These parameters were measured every 12 h for the first 24
hours, then every 24 hours. An echocardiogram, performed immediately after
admission, do not show morphologic heart abnormalities. Just after, she received
gynaecological consultation which led to the removal of the device. After this
first evaluation, immediate beta blocker (metoprolol) treatment (first parenteral,
then oral) has been established and, due to the persistence of the ventricular
arrhythmias, continued amiodarone infusion was also added. Unfortunately this
combination reduced but did not eliminate the episodes of VT. The control of
thyroid hormones resulted in the normal range in plasma sample obtained before and after amiodarone treatment. Despite the timely removal of the device,
the patient continued to be symptomatic for palpitation and to have arrhythmic
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storm. After 48 h of incessant and paroxysmal arrhythmic episodes the patient
became progressively completely asymptomatic, sinus rhythm at ecg, and in the
subsequent hours showed only single ectopic beats, sometimes in pairs at Holter
exam. The third day the patient underwent coronary angiography that did not
show any alteration. For this reason in the subsequent day she was transferred to
another hospital to perform electrophysiological study and cardiac magnetic resonance. Both tests resulted negative, so the patient was discharged with the indication to continue the beta-blocker treatment.
Three months after she was hospitalized again in our department for 2 days,
but no arrhythmic event was observed during monitoring and in the 48-hours
ECG Holter test; also the echocardiogram was again normal (normal ventricular
function), as well as the laboratory parameters, among which catecholamines
(Adrenaline 42 ng/L, Norepinephrine 335 ng/L), aldosterone (26 pg/ml) and
thyroid hormones (T3 1, 3 nmoli/l, TSH 0.65 mU/L).
An informed content regarding anonymous data publication has been obtained from the patient.

3. Discussion
Probably, while synthetic progestin can cause coronary spasms and cardiac disease, natural progesterone can protect the heart. In postmenopausal women,
higher blood levels of progesterone are associated with lower blood pressure increase and blood vessel constriction in response to angiotensin II. In a rodent
study it was found that progesterone protects the heart from arrhythmias [10].
In addition, findings regarding the nongenomic effects of progesterone have
been reported in various cells and tissues [8] [9], particularly in cardiac myocytes [10]. The biological experimental analysis, combined with a computational
analysis of effects of progesterone on cardiac repolarization, provided a framework to understand the dynamic natures of QT interval and TdP risks in various
hormonal states, particularly given the complex interaction with multiple factors, including sympathetic nervous system status, heart rate, QT-prolonging
drugs, and gene mutations. It has been shown that sexual hormones may alter
the myocardial repolarization [11] [12] [13] [14].
Therefore, it can be considered that hormone replacement therapy (HRT)
leads to early after-depolarizations and consequently to VT by prolonging the
QT interval. On the other hand, a study in which women receiving HRT for 3
months were separated into two groups—those given only estrogen and others
given estrogen plus progesterone—showed that QT dispersion (QTd) did not
change, while QT duration was prolonged in the group with only estrogen replacement. In the same study it was stated that QTd decreased in the group receiving estrogen plus progesterone [15]. As a result, it was stated that HRT including estrogen plus progesterone homogenized the QT duration and therefore
decreased the QTd. Spatial homogenization of ventricular repolarization by
progesterone may be explained by a direct and nongenomic action of progestagens on myocardial conduction velocities, as previously reported in neuronal
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tissue [16] [17]. This highlights the need to take into account synthetic progesterone, as well as estrogen, when evaluating hormonal effects on repolarization
in women. It is possible that the synthetic progesterone did not have the beneficial actions of natural progesterone on ventricular repolarization, but, on the
contrary, it may have estrogen-like effects on ventricular repolarization; a combination of these effects in a patient with an increase in sympathetic nervous
system status might explain our case report. The intrauterine system of levonorgestrel, is a contraceptive device commonly used in clinical practice. In addition
to providing effective contraception, it is also frequently used for treatment idiopathic menorrhagia and to protect the uterus from endometrial hyperplasia in
estrogen replacement therapy [18]. Negative side effects associated with the implant include acne, menstrual disorders, pelvic pain, and ovarian cysts. Most of
these symptoms can resolve spontaneously within several months [19]. No cases
of ventricular arrhythmias or arrhythmic side effects are reported. The levonorgestrel-releasing intrauterine system (LNG-IUS) is a safe, effective and acceptable form of contraception used by over 150 million women worldwide [20].
The LNG-IUS is a safe and effective device which has been shown to be useful
not only as a contraceptive, but as a tool which can be used for a variety of gynecologic conditions or disorders. However, the IUS is not without its side effects [21].
Unfortunately, to date no study exploring synthetic progesterone effects on
ventricular repolarization exists, as well as no report was found regarding the
association between synthetic progesterone and ventricular arrhythmias. Our
hypothesis appears to be justified from the lack of effects on arrhythmic storms
by intravenous administration of beta-blocker and amiodarone and their combination, and further from the spontaneous cessation of arrhythmias 48 hours
from device removal.

4. Conclusions
The levonorgestrel released from device is at a higher concentration in the uterus than that in the systemic circulation. Thus, the side effects of levonorgestrel
are usually local and mild.
We reported this case of ventricular arrhythmias possibly associated with the
system, to raise the awareness of the side effects of levonorgestrel and emphasize
the prompt treatment for the adverse reactions. Her symptoms have been improved after the removal of the device nonostamte the antiarrhythmic therapy
practiced.
Therefore, attention should be paid to the arrhythmic side effects of the device
for better management of symptoms and to prevent serious complications.
It is important to know the adverse effects when you treat a disease.
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